
International Journal of Global Research Innovations & Technology (IJGRIT) 
An International Multidisciplinary Quarterly Double Blind Open Access Peer Reviewed Refereed Journal 85 

ISSN : 2583-8717(Online),  Impact Factor: (Cosmos:6.972& I2OR: 5.002), Volume 04, No. 03, July-September, 2026, pp 85-99 

 

A Study on Container Freight Station (CFS) Operations and Logistics 
Management Performance: Evidence from a Container Freight Station in 
Chennai 

 

Gughan M.1  |   Dr. Sudha S2* 
1MBA – Logistics and Supply Chain Management, School of Management Studies, Vels Institute of Science, 
Technology and Advanced Studies (VISTAS), Chennai. 
2Professor, School of Management Studies, VISTAS, Pallavaram. 

*Corresponding Author: srisudha.research18@gmail.com 

Citation: Gughan, M. & Sudha, S. (2026). A Study on Container Freight Station (CFS) Operations and Logistics Management 
Performance: Evidence from a Container Freight Station in Chennai. International Journal of Global Research Innovations &amp; 

Technology, 04(03), 85–99. https://doi.org/10.62823/ijgrit/04.03.9321 

 
 

ABSTRACT 
 

Container Freight Stations (CFS) play a role in India’s international trade system. They act as hubs 
located away from busy port areas handling cargo operations such as storage, customs checks and 
transport. This article shares findings from a field study conducted at a Container Freight Station in 
Chennai. The study looks at how four main areas. Container handling efficiency, warehousing operations, 
documentation and customs clearance and transportation management. Affect logistics performance. 
Data was collected from 75 employees working in operational roles using a structured questionnaire with 
five-point Likert-scale responses. The data was analysed using statistics Cronbach’s alpha to check 
reliability Pearson correlation to measure relationships and one-way ANOVA to compare groups. The 
results show that the measurement tools used were very reliable with Cronbachs alpha values ranging 
from 0.946 to 0.956. All four operational dimensions showed statistically significant positive connections 
with overall logistics performance. Among these container handling efficiencies had the link with a 
correlation coefficient of 0.923. This means when handling containers is efficient overall performance 
improves more than with factors. When looking at differences across staff there was no variation based 
on work experience or job function. However, age did make a difference. Younger employees tended to 
give ratings about performance compared to older staff. This suggests that younger workers might have 
expectations or less exposure to the full scope of CFS operations. The article concludes that for 
Container Freight Station operators who want improvements in logistics performance the top priority 
should be improving container handling efficiency. At the time they must keep investing in warehousing, 
documentation processes and transportation coordination. The study also offers recommendations based 
directly on the survey data. These include training for staff improved use of technology and stronger 
coordination, between departments. 

 

Keywords: Container Freight Station, Logistics Management Performance, Container Handling 
Efficiency, Warehousing Operations, Customs Clearance, Transportation Management, Correlation 
Analysis, ANOVA. 

 

 

Introduction 

 Global trade has become more and more dependent on how fast and how reliably goods move 
from where they're made to where they are needed. In this process ports are very important.. The limited 
space at ports means that all the work like moving containers storing them and handling customs can't all 
be done right at the dock without causing a lot of traffic. The Container Freight Station (CFS) model helps 
with this problem by moving much of the work that deals with containers to a place from the port. This 
place is a customs-approved location where containers can be received put taken apart checked and 
cleared before going to their final destination. Indias logistics industry has grown quickly as the countrys 
share of trade has increased. This growth has been supported by policies like Sagarmala, Bharatmala, 
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the PM Gati Shakti master plan and the National Logistics Policy. These policies all aim to improve the 
way different types of transport connect and to make moving goods. In this environment CFS facilities 
have become very important. They help reduce traffic at ports make it faster to handle goods and offer 
services like storing containers putting things inside them and taking things out and arranging transport to 
and from the places where customers are. This article comes from a study done at a Container Freight 
Station in Chennai. The facility covers 55 acres. Has nine warehouse buildings, reach stackers, forklifts, 
cranes and scales. It handles goods for international shipping companies. The facility is known for 
following rules. Has certifications from around the world. It has also started using tools to track when 
containers are filled for export and to follow the movement of goods in real time. Based on this the study 
looked at how well the activities at the facility work including moving containers storing them handling 
papers and customs and transporting them. It also looked at how much each of these activitiess linked to 
how well the whole logistics system works, based on what the people working there think. The rest of the 
article is structured like this. Section 2 looks at studies about the four areas of work that were studied. 
Section 3 talks about gaps in the research that're important for the time between 2023 and 2026. 
Sections 4 and 5 list the questions, goals and hypothesis for the study. Section 6 explains how the 
research was done, including the idea that guided the analysis. Section 7 shows the results of the data 
and what they mean with help from tables and charts. Sections 8 9 and 10 talk, about what was found 
what it means for life and what the study concluded. 

Review of Literature 

 The research, on CFS and logistics operations tends to group into four areas just like the ones 
looked at in this study. These are container handling, warehousing, documentation and customs 
processing and transportation management. There is also an area that looks more generally at logistics 
performance and how efficiently operations run. 

• Container Handling Efficiency 

 Recent studies show that how well containers are handled depends mostly on how fast the 
equipment works, how the yard is planned and how well everyone works together. Kurniawan and other 
researchers in 2022 found that how fast the equipment works and how long it takes to handle containers 
are important for how a terminal performs. Yu and other researchers in 2022 found that using automation 
and planning the yard well can reduce waiting time and stop movements. Chen and other researchers in 
2022 said that it is very important for terminals and the people who move containers to work together. 
Kizilay and Eliiyi in 2021 said that the way the cranes at the waters edge and the yard work together 
needs to be coordinated. Zhen and other researchers in 2013 and Carlo and other researchers in 2014 
showed that putting containers in the place and managing the yard well helps make container handling 
faster. Giulianetti and Sciomachen in 2024 found that planning the order of work can reduce the 
movements of cranes and save energy. Wang and other researchers in 2024 said that using cranes 
better happens when containers are placed and moved in the way. Overall the research shows that good 
planning, using equipment well working together using automation and making handling time are all 
important, for making container handling more efficient. 

• Warehousing Operations 

 I notice that warehouse-focused research shows that the benefits of technology depend on how 
processes are linked. When inventory management, transport scheduling and information systems are 
connected the efficiency gains are greater than when any one tool's used alone (Zhen & Li 2022). Many 
studies explain how IoT sensors, RFID tags and barcode scanners improve inventory visibility. These 
tools cut data‑entry mistakes and help orders be completed faster (Kumar. 2022; Casella. 2022). 
Research on Warehouse Management Systems (WMS) finds that digital tracking combined with space 
planning gives more accurate stock records and reduces picking delays (Larutama. 2022; Kusrini., 2022). 
A broader look at automation. Smart‑warehouse technology shows that AI‑enabled systems let workers 
move away, from repetitive tasks while speeding up decision making (Jeremic, 2022; Zhen & Li 2022). 

• Documentation and Customs Clearance 

 I read the National Time Release Study (2022). It shows that simplifying documentation and 
strengthening coordination between customs authorities and logistics operators is the best way to cut 
cargo release times. In words clear documentation saves time. Studies on CFS documentation this up: 
accurate timely shipping bills, bills of entry and delivery orders cut down customs questions and checks 
and digitising these papers speeds things up even more (studies on CFS processes, 2022; research on 
customs computerisation in India, 2022). People in industry also point out that mismatched 
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documentation keeps things slow so they suggest using formats and training staff better (industry 
discussions on document management, 2022). Finally research on export‑stuffing coordination shows 
that when exporters, forwarders and customs officials work closely together clearance time goes down 
and accuracy goes up (research, on export movement coordination, 2022). 

• Transportation Management 

 I read the National Time Release Study (2022). It shows that making documentation simpler and 
improving communication between customs authorities and logistics operators is the way to reduce the 
time it takes to release cargo. In words clear documentation saves time. Studies on CFS documentation 
this up: accurate and timely shipping bills, bills of entry and delivery orders reduce customs questions 
and checks and digitizing these papers makes everything faster (studies on CFS processes, 2022; 
research on customs computerisation in India, 2022). People in the industry also say that mismatched 
documentation slows things down so they recommend using formats and training staff more effectively 
(industry discussions on document management, 2022). Finally research on export-stuffing coordination 
shows that when exporters, forwarders and customs officials work closely together the time it takes to 
clear cargo decreases and the accuracy increases (research, on export movement coordination, 2022). 

• Logistics Management Performance 

 Many studies say that digital transformation is linked to logistics performance. I read that digital 
transformation helps share information cuts mistakes and makes supply‑chain partners work together 

more tightly thanks to IoT, AI, cloud computing and big‑data analytics (Bag. 2022; Wamba., 2022). 
Research on flexibility reports that companies that can change transport schedules warehouse work and 
stock levels when demand shifts do a much better job, for customers (Shahzad. 2022). Newer studies 
take this idea into CFS contexts. They look at transportation efficiency (Ali. 2023) supply‑chain integration 

(Dubey. 2023) resource utilisation (Singh, 2024) warehouse‑transport coordination (Kumar. 2024) and 
digital monitoring platforms (Chen. 2025). All of this shows that the four operational dimensions we study 
are not silos. They are linked drivers that build up one core idea: logistics management performance. 

Research Gaps (2023–2026) 

 Although the literature reviewed above gives insight into the different parts of CFS and logistics 
operations several gaps are still important for the 2023–2026 period when this study was carried out. 

• Published studies look at container handling, warehousing, documentation and transportation as 
separate research streams; only a few studies use statistics to test how strongly these 
dimensions move together inside a single CFS facility rather than describing each part 
separately. 

• Existing work depends mainly on data, case narratives or terminal-level operational statistics; 
primary employee-level perception data gathered with validated Likert‑scale instruments are still 
scarce especially for Indian CFS facilities. 

• Few studies examine whether perceptions of performance differ systematically by employee 
demographic characteristics such as age, experience or functional area; this information directly 
affects how training and communication should be targeted. 

• The rapid rollout of customs and tracking systems between 2023 and 2026 has happened faster 
than empirical assessment of whether frontline employees see these systems as truly improving 
performance rather than just being available. 

• There is limited evidence that combines reliability testing, correlation analysis and ANOVA 
inside one CFS study; this limits the ability of practitioners to judge how methodologically robust 
existing performance claims truly are. 

 The present study fills these gaps by collecting survey data from one well‑documented CFS 

facility using a validated multi‑item Likert instrument and combining reliability analysis, correlation 
analysis and ANOVA to produce statistically grounded conclusions rather than just descriptive ones, 
about the drivers of logistics management performance. 

Research Questions 

• RQ1: How do employees at the Chennai CFS see the efficiency of container handling 
operations? 

• RQ2: How well are warehousing operations, such, as inventory accuracy and storage practice 
being carried out? 
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• RQ3: To what extent are documentation and customs clearance processes seen as accurate 
and timely? 

• RQ4: How does transportation management, including scheduling and real‑time tracking affect 
delivery performance? 

• RQ5: What is the strength and direction of the relationship between each operational dimension 
and overall logistics management performance? 

• RQ6: Do perceptions of operational and logistics performance differ significantly across 
employee experience, functional area, age, or gender? 

Objectives and Hypothesis 

• Objectives 

▪ To examine the operational activities carried out at the Chennai Container Freight Station. 

▪ To assess container handling efficiency and its perceived contribution to cargo movement. 

▪ To evaluate warehousing operations, including layout, inventory accuracy, and storage 
practice. 

▪ To analyse documentation and customs clearance procedures and their effect on 
processing time. 

▪ To assess transportation management practices and their contribution to on-time delivery. 

▪ To measure the statistical relationship between each operational dimension and overall 
logistics management performance. 

▪ To find out whether employee demographic characteristics influence how people view 
performance and to see if there are differences in perceived performance, across groups. 

▪ To suggest ways to improve efficiency at the facility so that the facility runs smoother and 
faster. 

• Hypothesis 

 Based on the objectives above, the following null Hypothesis were formulated and tested: 

▪ H01: There is no relationship between container handling efficiency and logistics 
management performance. 

▪ H02: There is no relationship between warehousing operations and logistics management 
performance. 

▪ H03: There is no relationship between documentation and customs clearance and logistics 
management performance. 

▪ H04: There is no relationship between transportation management and logistics 
management performance. 

▪ H05: There is no difference in logistics management performance, across employee 
experience levels functional areas and age groups. 

Research Methodology 

 This study uses a research design. It is suitable for observing the operational practices at the 
Chennai CFS. No variables are. Controlled. The focus is, on describing what is already happening. This 
approach helps in understanding the conditions without interference. The design allows the researcher to 
document employee perceptions of container handling, warehousing, documentation and customs 
clearance, and transportation management as they currently stand, and to statistically relate these 
perceptions to overall logistics performance. 

• Conceptual Framework 

 The study is guided by a conceptual framework in which four operational dimensions act as 
independent variables influencing a single dependent variable, logistics management performance. The 
framework, illustrated below, reflects the structure used throughout the survey instrument and the 
subsequent correlation and ANOVA analysis. 
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Source-own compilation 

 Container handling efficiency refers to the speed and organisation with which containers are 
unloaded, loaded, and moved within the yard. Warehousing operations covers layout, storage method, 
and inventory-record accuracy. Documentation and customs clearance covers the accuracy and 
timeliness of shipping documentation and customs processing, including the role of electronic 
documentation. Transportation management covers schedule planning, on-time delivery, and the use of 
real-time tracking. Each of these four constructs was hypothesised to exert a positive influence on the 
dependent variable, logistics management performance, which was itself measured through items 
covering overall operational efficiency, inter-departmental coordination, technology adoption, and 
customer service. 

• Sample Size and Sampling Technique 

 A total of 75 respondents were surveyed, drawn from the operations, warehouse, 
documentation, customs clearance, transport, finance, human resources, and safety departments of the 
facility. Respondents were selected using convenience sampling, a non-probability technique chosen for 
its practicality within the fixed duration of the internship; employees who were available and willing to 
participate during working hours were included in the survey. 

• Questionnaire Design 

 Data were collected using a structured questionnaire in two sections. Section A captured 
demographic information, age, gender, area of work, and years of experience in container freight 
stations. Section B looked at four factors and one dependent factor. Each of these was measured using a 
five-point scale. The scale went from 1 which meant Strongly Disagree to 5 which meant Strongly Agree. 
Each factor had five questions. There were 25 questions, in total. 

• Data Collection 

 The study uses both secondary data. Primary data were gathered directly from employees using 
a questionnaire. This was supported by observation of container handling, warehousing, documentation 
and transport activities, during the internship period. Secondary data came from company records, 
published reports, academic journals and government publications related to CFS and logistics 
operations. 

• Analytical Tools 

 Descriptive statistics were used to show how often things happened and how much of the data 
they took up. This helped to describe the people who took part in the study and to show what they said 
about each question. Cronbachs alpha was calculated to check if each group of five questions was 
consistent. Pearsons product-moment correlation coefficient was used to look at how strong and in what 
direction the connection was between each thing that might affect something and the thing that was 
being affected. One-way ANOVA was used to see if the average scores of each thing were different, in 
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ways based on experience the type of work someone does age group and gender. This was done using 
a level of 0.05 to decide if the differences were real. 

Data Analysis and Interpretation 

 In this section we present the profile of respondents. Next we present item‑level results, for each 
of the four dimensions. Finally we present the reliability results the correlation results and the ANOVA 
results that test the studys Hypothesis. 

• Demographic Profile 

Table 1: Area of Work of the Respondents 

Area of Work Responses Percentage (%) 

Import 21 28 

Export 18 24 

Both Import & Export 36 48 

Total 75 100 

 

 

Figure 1: Chart representing the area of work 

 Nearly half of the people who answered the survey, 48 percent work in both import and export 
jobs. This shows that the company depends a lot, on workers who can switch between these roles when 
the amount of work changes. People who only work on import jobs make up 28 percent. Those who only 
work on export jobs are 24 percent. These groups are smaller and more focused. This suggests that the 
way the workers arranged values being able to do different tasks instead of only one specific job. 

Table 2: Age of the Respondents 

Age Group Responses Percentage (%) 

20–25 years 15 20 

26–30 years 30 40 

31–35 years 19 25.3 

36–40 years 7 9.3 

>40 years 4 5.3 

Total 75 100 
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Figure 2: Chart Representing the Age Distribution 

 The workforce skews young: 40% of respondents fall in the 26–30 age bracket, and a further 
20% are between 20 and 25. Combined with the 25.3% in the 31–35 bracket, more than four-fifths of the 
sample is under 36, pointing to a relatively youthful, early- to mid-career operational team. 

Table 3: Experience in Container Freight Stations 

Experience Responses Percentage (%) 

<1 year 6 8 

1–3 years 37 49.3 

3–5 years 19 25.3 

>5 years 13 17.3 

Total 75 100 

 

 

Figure 3: Chart representing experience in container freight stations 
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 Roughly half the sample (49.3%) has between one and three years of CFS experience, with a 
further quarter in the three-to-five-year range. Only 8% have less than a year on the job and 17.3% have 
more than five years, suggesting a moderately experienced but not deeply tenured operational workforce, 
consistent with the age profile above. 

• Container Handling Efficiency 

Tables 4, 5, 6: Frequency distribution of responses (SA=Strongly Agree, A=Agree, N=Neutral, 
D=Disagree, SD=Strongly Disagree; N=75 for each item) 

Statement SA A N D SD 

CHE 01 31 21 3 8 12 

CHE 02 23 29 6 12 5 

CHE 03 32 19 11 8 5 

 

 

Figure: Response distribution charts for 7.2 container handling efficiency 

A large majority of respondents (69% combined Agree/Strongly Agree) feel that container 
unloading proceeds without avoidable hold-ups. Still than a quarter of the workforce—27% combined—
disagree or strongly disagree that operations run on time. This suggests delays happen often during peak 
periods or when equipment breaks down. Seven out of ten employees say that loading and unloading 
operations keep to schedule. That shows the yard operation is generally well managed.. The 23% who 
disagree point to a problem. It may mean that scheduling buffers are not large enough. Two-thirds of 
respondents think internal container movement is well organized. That reflects planning, in the yard. The 
18% who disagree might be seeing congestion during shifts. That makes sense when volumes go up. 

• Warehousing Operations 

Tables 7, 8, 9: Frequency distribution of responses (SA= Agree, A=Agree, N=Neutral, D=Disagree 
SD=Strongly Disagree; N=75, for each item) 

Statement SA A N D SD 

WO 01 29 18 12 7 9 

WO 02 18 32 11 8 5 

WO  03 19 29 12 10 5 

 

 

Figure: Response distribution charts for 7.3 warehousing operations 
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 Sixty-three percent of the sample finds the warehouse layout conducive to smooth material flow, 
while a combined 21% flag layout-related bottlenecks that could benefit from re-zoning or aisle-width 
review. Inventory record-keeping receives strong endorsement (67% agreement), suggesting the 
warehouse management system is functioning well for most transactions, with only isolated reconciliation 
gaps reported. A majority (64%) confirm that storage protocols are being followed, though one in five 
respondents disagree, hinting at uneven adherence to storage SOPs across shifts or commodity types. 

• Documentation and Customs Clearance 

Tables 10, 11, 12: Frequency distribution of responses (SA=Strongly Agree, A=Agree, N=Neutral, 
D=Disagree, SD=Strongly Disagree; N=75 for each item) 

Statement SA A N D SD 

CC 01 27 19 12 8 8 

CC 02 19 27 13 10 6 

CC 03 26 22 14 8 5 
 

 

Figure: Response distribution charts for 7.4 documentation and customs clearance 

Respondents say documentation accuracy is good but 20% disagree. They say that manual 
entry errors or incomplete cargo descriptions still happen from time, to time. Sixty‑one percent say 
customs clearance is timely.. 22% Disagree and 17% stay neutral showing that customs clearance times 
can still be affected by consignment‑specific complications. Digital documentation has support, with 63% 
agreement. It shows that electronic filing is seen as an efficiency gain, not just extra administrative work. 

• Transportation Management 

 

Tables 13, 14, 15: Show the frequency distribution of responses. The responses are labeled as SA 
meaning Strongly Agree A meaning Agree, N meaning Neutral D meaning Disagree, SD meaning 

Strongly Disagree. Each item has a total of N, to 75. 

Statement SA A N D SD 

TM 01 30 19 19 5 11 

TM02 22 28 9 8 7 

TM 03 23 32 5 8 7 
 

 

Figure the response distribution charts for 7.5 transportation management 
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 While most people agree with the effectiveness of transport planning the large number of people 
who're neutral (23%) and the 19% who disagree show that schedule adherence is not as certain as other 
areas of operation. Two-thirds of the people who answered say that on-time delivery is reliable which is a 
result considering the outside factors like traffic and port congestion that transportation management 
can't always control. People have confidence in real-time tracking (73% agree) which shows how much 
employees value GPS and IoT tools, for watching vehicle movement. 

• Overall Logistics Management Performance 

Tables 16, 17, 18: show the frequency distribution of responses. SA means Strongly Agree A 
means Agree N means Neutral D means Disagree SD means Strongly Disagree. Each item has N 

equal, to 75. 

Statement SA A N D SD 

LMP 01 33 17 11 5 9 

LMP 02 18 37 7 8 5 

LMP 03 30 21 11 6 7 
 

 

Figure: Response distribution charts for 7.6 logistics management performance 

 Overall operational efficiency is rated favourably by 67% of respondents with a smaller but 
notable 19% expressing dissatisfaction that likely traces back to specific bottlenecks identified elsewhere 
in the survey. Cross‑departmental coordination is the positively rated item in the overall‑performance 
block (73% agreement) suggesting communication channels between operations, documentation and 
transport teams function well. Employees are strongly convinced of technologys contribution to logistics 
performance (68% agreement) reflecting experience, with WMS, TMS, RFID and EDI tools already 
deployed at the facility. 

• Reliability Analysis 

 Internal consistency for each five‑item scale was checked with Cronbachs alpha. All five 
constructs showed alpha values above the usual 0.70 cutoff and even beyond the stricter 0.90 standard. 
This shows that the items within each construct all point to the underlying idea and that the survey 
instrument is ready, for correlational study. 

Table 19: Reliability statistics for the five study constructs 

Construct Number of Items Cronbach's Alpha 

Container Handling Efficiency 5 0.956 

Warehousing Operations 5 0.946 

Documentation & Customs Clearance 5 0.956 

Transportation Management 5 0.948 

Overall Logistics Performance 5 0.951 
 

• Descriptive Statistics of Constructs 

Table 20: statistics of construct-level composite scores 

Construct Mean Std. Dev. Min Max N 

Container Handling (CH) 3.81 1.24 1.20 5.00 75 

Warehousing (WH) 3.68 1.15 1.20 5.00 75 

Documentation (DOC) 3.73 1.17 1.00 5.00 75 

Transportation (TM) 3.75 1.17 1.00 5.00 75 

Overall Logistics Perf. (OLP) 3.80 1.19 1.40 5.00 75 
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The average scores for all five constructs are closely grouped, between 3.68 and 3.81 on a five-
point scale. This shows that there is a positive and moderately favorable view of operations overall. No 
single construct stands out as being especially strong or weak. Standard deviations of roughly 1.15–1.24 
point to meaningful spread in individual opinions, consistent with the mix of Agree and Disagree 
responses visible in the item-level tables above. 

• Correlation Analysis 

 Pearson's correlation coefficient was computed between each pair of construct means to test 
Hypothesis H01–H04. All coefficients were positive, strong, and significant at p < 0.001. 

Table 3: Pearson correlation matrix among study constructs (all correlations significant at p < 
0.001) 

 CH WH DOC TM OLP 

CH 1.000 0.880 0.830 0.824 0.923 

WH 0.880 1.000 0.856 0.879 0.887 

DOC 0.830 0.856 1.000 0.897 0.877 

TM 0.824 0.879 0.897 1.000 0.884 

OLP 0.923 0.887 0.877 0.884 1.000 

 

 

Figure : Heat-map representation of the correlation matrix 

 Container handling efficiency shows the strongest association with overall logistics performance 
(r = 0.923), followed by warehousing operations (r = 0.887), transportation management (r = 0.884), and 
documentation and customs clearance (r = 0.877). All four correlations comfortably exceed the 
conventional 0.70 threshold for a strong relationship, leading to rejection of the null Hypothesis H01 
through H04: each operational dimension is significantly and positively related to logistics management 
performance. The uniformly high correlations among the four independent constructs themselves 
(ranging from 0.824 to 0.897) further suggest that these operational areas are not functioning as isolated 
silos within the facility , strength or weakness in one area tends to be mirrored in the others, which is 
consistent with a tightly coupled operational environment where delays or gains in one process quickly 
propagate to the next. 
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• One-Way ANOVA 

 One-way ANOVA was used to test Hypothesis H05 by comparing mean construct scores across 
employee experience, area of work, age group, and gender, at a 5% significance level. 

▪ By Experience in CFS 

Table 21: One-way ANOVA results by years of experience in CFS 

Construct F-statistic p-value Decision 

Container Handling 0.478 0.699 Fail to reject H0 

Warehousing 0.600 0.617 Fail to reject H0 

Documentation 0.484 0.694 Fail to reject H0 

Transportation 0.387 0.763 Fail to reject H0 

Overall Logistics Perf. 0.347 0.791 Fail to reject H0 
 

The one-way ANOVA results showed no statistically significant differences across experience 
levels for any of the five constructs (p > 0.05). This indicates that employees, regardless of their work 
experience, have similar perceptions of CFS operational and logistics performance. 

▪ By Area of Work 

Table 22: One-way ANOVA results by area of work 

Construct F-statistic p-value Decision 

Container Handling 1.332 0.270 Fail to reject H0 

Warehousing 0.537 0.587 Fail to reject H0 

Documentation 1.255 0.291 Fail to reject H0 

Transportation 2.003 0.142 Fail to reject H0 

Overall Logistics Perf. 1.806 0.172 Fail to reject H0 
 

When we looked at the one-way ANOVA results we found no significant differences among 
Import, Export and Both Import & Export groups, for any of the five constructs (p > 0.05). I noticed that 
the import employees had a mean score of 3.39. However this difference was not statistically significant. 
This tells me that the work area does not really change how employees feel about CFS performance. 

▪ By Age Group 

Table 23: One-way ANOVA Results by Age Group 

Construct F-statistic p-value Decision 

Container Handling 2.166 0.082 Fail to reject H0 (marginal) 

Warehousing 2.519 0.049 Reject H0 

Documentation 1.139 0.345 Fail to reject H0 

Transportation 1.069 0.379 Fail to reject H0 

Overall Logistics Perf. 2.700 0.037 Reject H0 
 

The one-way ANOVA showed differences in Warehousing Operations (p = 0.049) and Overall 
Logistics Performance (p = 0.037) across age groups. However Tukey post-hoc tests found no pairwise 
differences. This suggests an increase in positive perceptions with age. This suggests an increase in 
positive perceptions with age rather than differences, between specific age groups. 

▪ By Gender 

 With only one female respondent among the 75 participants, a one-way ANOVA by gender 
could not produce statistically interpretable results, and no conclusions about gender-based differences 
can be drawn from this sample. Future research, at this or a comparable facility would benefit from a 
balanced gender composition; a balanced gender composition would allow this comparison to be made 
meaningfully. 

Discussion 

The findings assembled in Section 7 paint a coherent picture of a CFS that performs reasonably 
well across all four operational dimensions examined, without any single area standing out as either 
exceptional or seriously deficient. Mean scores hovering between 3.68 and 3.81 on a five-point scale 
describe a facility whose staff are, on balance, moderately satisfied , a result that leaves clear room for 
targeted improvement rather than either wholesale reform or complacency. 
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 I believe the correlation results are the important theoretical outcome of the study and the 
correlation results help us see how the data link together.That container handling efficiency correlates 
more strongly with overall performance (r = 0.923) than any of the other three dimensions is consistent 
with the operational reality of a CFS: containers are the physical unit around which every other process , 
storage, documentation, and dispatch , is organised, so friction at the handling stage tends to cascade 
through the rest of the chain. This finding echoes prior work on yard planning and automated terminal 
operations, which similarly identifies handling speed as a first-order determinant of terminal throughput. 
At the same time, the near-uniformly high correlations among all four independent constructs (0.824–
0.897) suggest that the four dimensions should not be managed as separate silos: an initiative that 
improves documentation turnaround, for instance, is likely to show up in warehousing and transportation 
metrics as well, simply because the same containers and the same staff pass through all four processes 
in sequence. 

 The absence of significant differences by experience or functional area is a mildly reassuring 
result for management: it suggests that perceptions of performance are not being driven by a narrow 
group of dissatisfied veterans or disgruntled import-only staff, but are relatively evenly distributed across 
the workforce. The age-related findings deserve attention. Younger employees, who form the majority of 
the sample rate warehousing operations and overall performance somewhat lower than their older 
colleagues. Because the overall ANOVA effect was significant but no specific pairwise contrast survived 
correction this is best read as a trend rather than a sharp generational divide; it may reflect the natural 
learning curve associated with building familiarity with warehouse layout, storage conventions and 
informal workarounds that more senior staff have already internalised. 

 Taken together these results support the framework proposed in Section 6: the four operational 
dimensions function as interrelated inputs, to a single overarching outcome, logistics management 
performance and interventions aimed at any one of them are likely to produce benefits that extend 
beyond that dimension alone. 

Practical Implications 

 The findings from this study lead, to practical steps that can be used to manage CFS effectively. 

• Prioritise Container Handling Improvements 

▪ Schedule preventive maintenance for reach stackers, forklifts, and cranes to reduce 
unplanned downtime during peak unloading windows. 

▪ Review yard layout periodically to minimise unnecessary container rehandling and to keep 
equipment idle-time low. 

▪ Track and publish handling-time metrics by shift so that recurring bottlenecks can be 
identified quickly. 

• Strengthen Warehousing Consistency 

▪ Extend RFID or barcode-based tracking to close the gap between the 67% of staff who trust 
inventory records and the remainder who do not. 

▪ Reassess warehouse zoning where layout-related bottlenecks have been reported, 
particularly in high-traffic aisles. 

▪ Standardise storage-method training across shifts to reduce the variability noted in 
adherence to storage protocols. 

• Improve Documentation and Customs Turnaround 

▪ Introduce a second-check step for high-value or high-complexity shipments before 
documents are submitted to customs. 

▪ Expand electronic documentation coverage to the minority of transactions still processed 
manually, building on the strong existing support for digital filing. 

▪ Provide targeted refresher training on customs procedures to documentation staff to reduce 
query-driven delays. 

• Reinforce Transportation Coordination 

▪ Build additional scheduling buffer into transport plans to reduce reliance on the 23% of 
respondents who remain neutral about planning effectiveness. 
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▪ Expand real-time tracking coverage to the full vehicle fleet, given the strong (73%) 
employee confidence already placed in tracking tools. 

▪ Formalise communication protocols between transport planners and warehouse dispatch to 
reduce handoff delays. 

• Sustain Cross-Functional Coordination and Technology Investment 

▪ Continue investing in integrated systems (WMS, TMS, EDI) given the strong positive 
perception of technology's contribution to performance. 

▪ Use the coordination strength already evident between departments (73% agreement) as a 
foundation for rolling out further process changes with lower resistance. 

▪ Direct additional onboarding support toward younger and less experienced staff, whose 
ratings of warehousing and overall performance trail those of more tenured colleagues. 

Conclusion 

 This study examined the relationship between four core operational dimensions of Container 
Freight Station activity, container handling efficiency, warehousing operations, documentation and 
customs clearance, and transportation management, and overall logistics management performance, 
using primary data collected from 75 employees at the Chennai CFS studied. The evidence shows that 
all four dimensions are strongly positively and significantly correlated with performance. Among these 
container handling efficiency stands out as the strongest driver. Reliability testing confirmed that the 
survey instrument measured each construct. ANOVA testing showed that these perceptions are broadly 
stable across experience levels and functional areas. However the views are somewhat more favorable 
among employees and those with longer tenure. 

The practical message for CFS operators is clear. Since the four operational dimensions are 
closely connected improvements in any one area are likely to bring benefits to the others. Facilities that 
want to maximize their returns on an improvement budget should focus first on container handling, 
equipment reliability, yard organization and unloading discipline. At the time they should keep investing in 
warehousing accuracy documentation turnaround and transportation coordination. This balanced 
approach should not improve the operational metrics studied here but also strengthen the facility’s overall 
role in making India’s international trade logistics chain more efficient. 

 As, with any single-site study based on convenience sampling these findings apply specifically 
to the facility studied. They should be validated at CFS locations before being applied more broadly. 
Future research should extend this survey to a multi-site sample. Using multivariate techniques like 
regression or structural equation modeling could help confirm whether the relationships observed here 
hold true across India’s CFS sector. 
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